The word byssinosis is derived from the Greek word vacros., meaning fine linen. Originally the word was used in a wider, more general sense, whereas to-day it indicates a specific industrial entity. Byssinosis is a respiratory disease affecting workers inhaling dust in cotton mills. The condition has been known to exist for many years, and was first recorded by Greenhow in a report to the Privy Council of London in 1861. The cotton trade has been the Cinderella of occupational hazards and it is only recently that research into the causes of byssinosis has been undertaken. In 1930 the Industrial Health Research Board published a study of sickness among operatives in Lancashire cotton mills, and in 1932 the Home Office issued the Report of the Departmental Committee on Dust in Card Rooms in the Cotton Industry. This report collected the existing information about conditions in the mills, types of machinery in use, and the nature of the cotton dust, and included an account of the clinical examination and radiological findings in a group of workers suffering from the disease. The post-mortem findings in a few cases where death had occurred were also described.
In 1936 Prausnitz published an account of investigations on respiratory dust disease in operatives in the cotton industry. The mass of information from these two reports gives the most recent and authoritative knowledge on byssinosis, and forms the structure on which further investigations can be based. Foreign literature on the subject is scanty and does not contribute any additional knowledge. Zipperlen (1935) Cotton is obtained chiefly from Egypt, America, and India. Although cotton dusts show variations, there is no evidence that such variations materially influence the injurious effect of long-continued inhalation. The cotton arrives in this country in bales, highly compressed and contaiming particles of leaf and seed coat, cotton hairs, fragments of mould, and fine sand. The raw cotton has to be cleaned, and it passes through several processes in the cotton chamber and blowing room before being ready for the card room. In the cotton chamber the bales are uncovered, and the tightly compressed cotton is pulled off in layers and hand-fed by the cotton feeder into a machine known as a hopper bale opener. It then passes into the blowing room, where it is dealt with successively by hopper openers, hopper feeders, porcupine openers with high-speed Shirley cages attached, and finally by Crighton openers and finisher scutchers. The purpose of all these machines is sinlilar, namely, to open out the compressed cotton, to spread it well, and, by a beating action aided by powerful currents of air, to free it from a high percentage of its impurities and at the same time ensure adequate mixing of the different qualities of cotton. With the exception of the cotton feeder tending the hopper bale opener, all the machines are enclosed in dust-proof covers. The machines, however, have to be hand-cleaned, and this is a particularly dusty job; the operatives engaged on this work are suitably clothed and wear respirators. The cotton, emerging from the blowing room, passes to the carding engines: and it is here that trouble from byssinosis begins, for, though the Industrial Health Research Board report showed that blowing-room operatives had high sickness rates from respiratory causes, it was thought that 48 curvature is common. The patients sit in a characteristic attitude, the body bent slightly forward, the legs spaced widely, and the hands placed on the knees. The thorax becomes typically barrelshaped, with the usual prominent sternum. In fact the patient exhibits the physical signs of extreme emphysema. The vital capacity of the thorax is greatly impaired, and the chest expansion of these late cases is often found to be only one or one and a half inches.
Between the early mill-fever patient and the ined by the ultra-microscope, extremely fine particles became visible; there appeared to be no lower limit to the size of these particles. It was reasonable to assume that these ultra-fine particles could readily find their way into the deeper portions of the respiratory system, even to the extent of passing through the alveolar wall into the inter-alveolar tissues.
Animal experiments have demonstrated the power of cotton dust to penetrate into the deepest parts of the lungs and to produce a chronic inflammatory reaction. Numerous experiments have also been carried out on individual fractions of cotton dust. From these experiments Prausnitz (1936) suggested that the pathogenesis of the illness was as follows: hooding the whole of the top of the carding engine, and exhausting by means of a quarter horse-power motor fan-the air, drawn through the hood, being filtered before re-entering the room. The under-space of the carding engine is completely sealed off, and to clean under the engine the stripper and grinder has only to pull a small lever: the entire collection of dust is then swept away by the creation of a vacuum. This arrangement has greatly reduced the amount of dust in the atmosphere; 3 66 lb. were extracted from the hoods of 12 carding engines, through which 11,400 lb. of cotton had passed in 44 hours. These figures do not include the weight of debris from underneath the carding engine.
Many mills have insufficient air space, with the machinery crowded into too small an area. Greater air space means a greater dilution of the dust. Improved air conditioning, in conjunction with improved dust extraction, is necessary. Air conditioning must include a correctly controlled temperature, the right humidity, and adequate air movement -and these are also the best conditions for the cotton fibre.
A careful selection of operatives for the card room, and regular examination of existing workers, offer the best protection. All intending card-room operatives should be medically examined before engagement, and every effort should be made to exclude those types likely to be susceptible to the disease. Any operative who gives a personal or family history of asthma, bronchitis, hay fever, eczema, or recurrent urticarial attacks should be excluded from the card room. The general build and shape of the thoracic cage should be noted, and also the type of respiration. Mouth breathers are bad subjects. Malformation of the nasal bones, deflected septums, nasal polypi, enlarged tonsils, and extensive adenoid vegetations are all contra-indications for card room workers. A chest expansion below two and three quarter inches is suspect. All operatives are urged to practise nasal inspiration and to wear protective respirators. If a simple skin patch test for allergy could be obtained it would be a valuable help, both in the examination of intending card room operatives and as a diagnostic measure in suspected cases of byssinosis. To-day the disease is not nearly so common as formerly, but it still exists, and constitutes one of the main industrial hazards in the cotton industry.
